In 1966, Ngu et al. reported that in patients with Burkitt's lymphoma, the serum IgM was significantly reduced whereas the serum IgG and IgA appeared to be normal. It was thought that the presence of IgM in C.S.F. may in part account for the reduced serum IgM in Burkitt's patients . Transfer of tumour cells to the C.S.F. may also facilitate the passage of IgM into the C.S.F. from the serum, or it may be that the C.S.F. tumour cells produce the IgM in situ. Osunkoya et al. (1968) have shown that Burkitt's lymphoma cells can synthesize immunoglobulins. On the other hand if sub-units of intact IgM exist in the serum of these patients, such sub-units could be easily transferred into the C.S.F. as well as filtered through the kidneys and this may account for the reduced serum levels of IgM in Burkitt's lymphoma patients. The present report is concerned with the identification of the immunoglobulins in urines and sera of Burkitt's lymphoma patients.
MATERIALS AND METHODS
Specimens.-24-hour urine samples and blood were collected from 17 untreated patients with Burkitt's lymphoma, and 11 age-matched controls. There were 6 females in the Burkitt group and 2 in the control group. Both urines and sera were preserved with 0.1% sodium azide solution. Samples of urines were kept at 40 C. overnight and then filtered through a double layer of Whatman No. 1 paper to remove insoluble material. The separated sera were stored at -20°C.
Antisera.-Specific antisera to the various human immunoglobulins were prepared locally in rabbits as well as obtained from Central Laboratory and Blood Transfusion, Netherlands, and from Hyland Laboratories.
Concentration of urine samples.-After experimenting with several different methods of concentrating the urinary proteins, best results were finally obtained with the negative low pressure ultrafiltration methods described by Everall and Wright (1958) . Samples were concentrated at 4°C. to about 100 to 500-fold. The concentrates were centrifuged in the cold at 2000 r.p.m. before storing at -20°C. until used.
Estimation of total proteins in urine.-The total proteins of the unconcentrated urine samples were determined by the method of Lowry et al. (1951) . After gel filtration the protein content of the eluates were determined by measuring the absorbance at 280 m,u.
Measurement of serum immunoglobulin concentrations
Immunoglobulin concentrations were determined by the radial diffusion technique of Mancini et al. (1963) Uppsala, Sweden). 0 5 ml. of 0.5% Blue Dextran was pipetted on to the Sephadex bed and the eluate volume was timed immediately after the last trace of the coloured Blue Dextran had disappeared into the column bed. Two ml. aliquots were collected and the extinction of the fractions was determined at 650 mjt.
The elution volume (Ve) of each fraction was taken as the volume of the eluting buffer required to elute a particular protein peak. Whitaker (1963) has shown that there is an excellent linear relationship between Ve/Vo and the log molecular weight of the protein. Furthermore, the molecular weight of the unknown protein can be calculated if Ve/Vo is determined for 5 to 8 different proteins whose molecular weights (M.W.) are already known. As shown in Fig. 1 The results obtained for the total protein concentration for urines and for the serum immunoglobulins are shown in Table I . The statistical analysis of these results is presented in Table II where it can be seen that the mean concentration of total protein excreted in the urine of Burkitt patients was just significantly (P < 0.05) higher than the controls. The mean urinary total protein concentration of 85-80 ± 13-60 mg./100 ml. in Nigerians, aged 7-17 years, gives a good indication of the normal value of protein excreted. The decreased serum IgM concentration shown in Tables I and II supports our previous finding that IgM is significantly reduced in Burkitt's lymphoma. As shown in Table I well as IgA were detected in S.G. 200 peak 1. The elution volume of this peak was near the void volume and in some cases the proteins in this peak emerged with the void volume. It should be emphasized that S.G. 200 columns cannot be used to determine molecular weight of proteins above 600,000 and therefore the value which we obtained for the proteins in the first peak may be an index for the (Fig. 2) suggesting that heavy polypeptide chain sub-units as well as intact IgG were present in this peak. Peak 3.-The molecular weight of the proteins in this peak varied between 15,000 and 40,000. As shown in Table III the proteins present in the Burkitt urines seems to have the smaller molecular weight. IgG and albumin were the main proteins. In Fig. 2a and b the precipitin lines formed against anti Fab and Fc showed a reaction of non-identity probably indicating that light polypeptide chains as well as heavy polypeptide chains of IgG were present in this fraction.
Peak 4.-Although this peak did not appear to contain any protein, further tests seem necessary to ascertain this. Fig. 3 shows a typical gel filtration pattern of a normal urine.
Immunodiffusion
The immunodiffusion pattern of one of the Burkitt urines which gave a positive IgM precipitin line after gel filtration is shown in Fig. 2 . Four patients with Burkitt's lymphoma contained IgM in their urines. In the first patient IgM was detected in both the concentrated whole urine as well as in the Sephadex G 200 peak 1. The urine of the second patient had IgM in peaks 1 and 2. In the third patient, IgM was detected only in the concentrated whole urine. The fourth urine was not fractionated but IgM was detected in the concentrated whole urine.
DISCUSSION
The significance of the IgM in the urines of 4 out of 17 Burkitt lymphoma patients is not absolutely clear and needs further study. It is probable, however, that the excretion of IgM into both the urine and C.S.F. may contribute to the low levels of IgM which one so frequently encounters in the sera of Burkitt's lymphoma patients. There is a strong indication that this urinary IgM represents sub-units of the intact molecule. The degree of proteinuria in Burkitt's lymphoma patients is higher than in controls and may be the result of renal involvement. The characteristics of the urinary IgG and IgA in Burkitt's lymphoma appear to be similar to that found in the normal urine. Intact, as well as sub-units of IgG were found in both. The control, as well as the Burkitt's lymphoma, urines had some IgA molecules which appeared to be of larger molecular weight than the normal serum IgA. It is probable that this IgA is of renal origin and may be similar to exocrine IgA which also emerges from Sephadex peak in the void volume and has a molecular weight of the same order as that described by Hong et al. (1966) and Newcomb et al. (1968) . On the other hand Portmans et al. (1967) suggested that fragments of immunoglobulins may aggregate under conditions employed in concentrating normal urine.
Six of 16 Burkitt's patients had markedly reduced serum IgG levels, and a total of 12 patients had reduced serum lgM level. Four of the patients with low IgG also had very low IgM. A recent article in Lancet (1969) 
